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Tuesday, February 28, 2012 545adeveloped, in which field potential (FP) of cardiomyocyts in geometrically pat-
terning chambers have been recorded with a multielectrode array (MEA) system.
We have fabricated ring-shaped microelectrode having 1 or 2 mm in diameter
and 50 mm in width, and cultivated cardiomyocytes from mouse embryonic
hearts on the electrode with same closed circuit shape assisted by agarose mi-
crostructures. After the confirmation of regular propagation of beatings, we
added a 1mMAstemizole which is well known to raise ventricular arrhythmias,
and found that the profile of FP changed to the abnormal beating shape and then
reached to the fibrillation shape [1]. To investigate the propagation pathway of
excitation on abnormal beating, we constructed the circuit on 16 electrodes
with area of 50x50 mm in a similar geometry to ring electrode assay. When ab-
normal beating happened on convoluted FPs obtained from all the 16 channels,
one directional block on propagation were occurred and induced ‘‘re-entry’’
[2]. These results suggest that abnormal propagation, such as re-entry, causes
abnormal fibrillation-like signal on the ring electrode.
In conclusion, a simple quasi-in vivo ECG measurement assay has been pro-
posed and developed and the results showed the typical arrhythmia profiles,
in which both the temporal depolarization information and the spatial beating
propagation information were appeared.
[1] Nomura F, et al. J. Nanobiotechnology. 9, 39, 2011.
[2] Kaneko T, et al. Jpn. J. Appl. Phys., 50, 070213, 2011.
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The relative distribution of ClC-1 between the surface and transverse tubular
system (TTS) membranes in skeletal muscle fibers is still a matter of debate.
A useful approach to investigate this issue is to transfect plasmids coding for
fluorescently-tagged transgenic channels into the fibers of FDB muscles (by
in vivo electroporation), and assess the intracellular targeting of the expression
products. Using a human clone (hClC-1), we recently observed expression of
EYFP-hClC-1 at both the TTS and surface membranes, while another group,
using a murine clone (mClC-1) reported expression of EGFP-mClC-1 only at
the sarcolemma. Since these differences could have originated from divergent
experimental conditions, we compared the expression of both clones under
identical conditions. The hClC-1 (NM_013491.2) and mClC-1
(NM_013491.2) were subcloned in rRcCMV and pcDNA3.1 vectors, respec-
tively. The localization of tagged-ClC-1 was assessed by using two-photon la-
ser scanning microscopy. As sarcomeric localization markers we used a second
harmonic generation (SHG) band that marks the location of myosin, and di-8-
ANEPPS fluorescence that marks the location of TTS. Action potentials and
chloride currents were recorded from dissociated FDB fibers using a two-
microelectrode system. We found that, as reported previously with hClC-1,
mClC-1 is targeted to both the TTS and surface membranes. In addition, the
overexpression of either ClC-1 clone resulted in significant reductions in the
input resistance, and a corresponding significant increase in the chloride cur-
rents, recorded from the muscle fibers. Overall, our results demonstrate that
transgenic ClC-1 are functionally expressed at the surface and TTS membranes
of skeletal muscles fibers. We thank Drs. J. Lueck, U. of Iowa, and C. Fahlke,
Medizinischen Hochschule Hannover, Germany, for sharing hClC-1 and
mClC-1, respectively. This work was supported by NIH grants AR047664,
AR041802, and AR054816.
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Significant time course modifications of uterine contractile activities were ob-
served in Levothyroxine-treated pregnant women, including increased amplitude
and duration of phasic contractions in vitro. This study aimed to investigate the
involvement of Ca2þ andKþ conductance in controlling repetitive contractile ac-
tivities in an in vitro model of human uterine strips. Thus, the ability of Ba2þ to
modulate Ca2þ and Kþ conductance was used to alter the pattern of control uter-
ine contractile activities. Uterine biopsies were performed from consenting
women undergoing elective caesarean sections at term (N=12). Isometric tension
measurements were performed in vitro on fresh human myometrial strips in iso-
lated organ baths. After a 2 h equilibration period, the effects of Iberiotoxin
(IbTx), a selective BKca blocker, Ba
2þ and Lemakalim, a potassium channel
opener were assessed on spontaneous uterine contractile activities. Uterinecontractions were quantified by calculating the amplitude, the duration, the fre-
quency and the area under the curve over 20-min periods. Our data demonstrated
a significant increase in both amplitude and duration of phasic contractions fol-
lowing addition of 2 mM Ba2þ, partially mimicking the result obtained upon
T4-treatment during pregnancy. Addition of 100 nM IbTx, slightly increased
these parameters, similarly to acute T3 treatments (p<0.05). Use of 1 mMLema-
kalim efficiently abolished in vitro uterine contractions. Following 2 mM Ba2þ,
cumulative addition of Lemakalim produced relaxing effects (p<0.05). More-
over, in the presence of a hypokalemic physiological solution containing 1 mM
KCl (as opposed to 4.7 mM) a tocolytic effect was quantified, an effect likely re-
lated to enhanced Kþ conductance. Our data suggestthat in uterine strips, modi-
fications of GKþ could alter the contractile pattern, which would explain the
abnormal time course of uterine repetitive contractions.
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Myosin’s discrete lever arm rotation upon strong actin binding is capable of
generating large forces, but in ensemble myosin systems the average force gen-
erated by this transition is limited by the free energy for actin-myosin binding.
Yet when looking for insights into mechanisms of muscle force generation, my-
osin structures are studied while factors that affect actin-myosin binding ener-
getics are seldom considered. Here we use in vitro motility assays, AM binding
assays, and stopped flow kinetics to study the effects of water and KCl on actin-
myosin binding. First, we show that sucrose dramatically inhibits actin-myosin
binding kinetics through a mechanism other than crowding or viscous damping,
implying that sucrose has a desolvation effect. Second, we show that the effects
of sucrose are ionic strength dependent, having little effect at low ionic
strength. Our data support a simple model in which the strength of weak
actin-myosin bonds is reduced by the shielding effect of ions, and sucrose en-
hances this effect possibly by displacing ordered waters around actin and my-
osin. Our data suggest that water solvation and ionic shielding may have
a significant influence on muscle mechanics.
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A concern was recently raised about the selectivity of XE991 and its use as
a Kv7 channel blocker in single cell electrophysiology and in vitro functional
assays. In the present study, we evaluated the effects of XE991 on different com-
ponents of the endogenous delayed rectifier potassium currents recorded in
freshly isolated guinea pig airway myocytes using the perforated-patch clamp
technique and a 5 s voltage step protocol. Application of XE991 (10 mM) revers-
ibly inhibited a transient component of the total current by 27% at voltages pos-
itive to 4 mV, whereas it irreversibly inhibited 71% of sustained non-
inactivating currents at membrane voltages positive to 30 mV. Comparison
of the activation properties of both components (reversibly inhibited transient
component and irreversibly inhibited sustained component) revealed voltages
of the half activation (V0.5) of þ6 mV for the transient component and 31
mV for the irreversibly inhibited sustained current component. These values
are in good agreement with the V0.5 values reported for cloned Kv1/Kv2 family
channels and cloned Kv7 family channels, respectively. Endogenous Kv7
currents measured in smooth muscle cells of different origins also have V0.5
values ~30 mV and resting membrane voltages are typically 60 to
45mV. Our findings suggest that only the sustained component of the total de-
layed rectifier potassium current that is irreversibly blocked byXE991 can be at-
tributed toKv7 current. In functional in vitromodels, such as pressurized arteries
or lung slices, irreversible contraction of the smooth muscle cells by XE991,
which is associated with membrane depolarization and activation of voltage
gated calcium channels, can be attributed to the inhibition of Kv7 channels.
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